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REMARKS 

This Amendment and Response is responsive to the Examiner's July 31, 2009 Office 
Action. After entry of the present amendments Claims 1-4 will be pending. Claim 21 is 
canceled herein. 

Rejections under 35 U.S.C. § 112 

Claim 21 was rejected by the Examiner under 35 U.S.C. § 112, first paragraph because 
the best mode contemplated by the inventor has not been disclosed. Applicant notes that the 
portion of the specification refers to condensing to a liquid film on the substrate surface. Thus, 
Applicant respectfully disagrees with the Examiner's interpretation of the language of previously 
pending Claim 21. Without acquiescing in the rejection, Claim 21 is canceled to speed 
prosecution. 

Rejections under 35 U.S.C. S 103 

Claims 1-4 stand rejected by the Examiner under 35 U.S.C. § 103 as obvious in light of 
Dillon et al., Surface Science 322 (1995), 230-242 ("Dillon"), in view of Penneck et al., U.S. Pat. 
No. 4,985,3 13 ("Penneck"). 

Per-cycle Film Thickness is not a Result-Effective Variable 

Applicant again notes that the Examiner has not pointed to any particular passage of 
Dillon that discloses variations in thickness above a monolayer. The Examiner again found that 
"Dillon et al. discloses that the thickness of an aluminum oxide layer after each cycle depends 
upon the amount of amorphous aluminum oxide present and the reaction mechanism (see page 
239-241 et seq.)." Applicants submit that Dillon fails to disclose depositing greater than one 
monolayer of aluminum oxide per cycle. 

The Examiner further found that "the thickness of the trimethylaluminum is shown to be 
dependent upon reaction conditions, easily modified by one of ordinary skill in the art through 
routine experimentation." First, Dillon is concerned exclusively with self limiting reactions, 
even if the skilled artisan could vary the thickness of the aluminum oxide deposited per cycle; 
there is no reason to do so. Also, there is no teaching of how to vary the thickness of aluminum 
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oxide per cycle. Applicants respectfully disagree that the reaction conditions of Dillon could be 
easily modified through routine experimentation to produce more than a monolayer of aluminum 
oxide. In support of this point, Applicant attaches a Declaration from Suvi Haukka and a paper 
by Niskanen et al. entitled "Low-Temperature Deposition of Aluminum Oxide by Radical 
Enhanced Atomic Layer Deposition". 

Niskanen reports results for radical enhanced atomic layer deposition using TMA and 
oxygen radicals in the temperature range of 25-300°C and compares the results to those achieved 
using ALD processes with TMA and water (see abstract). Niskanen found that the highest 
reported growth rate for a TMA-H 2 0 process was 0.19 nm/cycle, which is less than a monolayer. 
("The growth rate at room temperature in the present process [disclosed in this case] was 0.29 
nm per cycle, which is considerably higher than the highest rate of 0.19 nm/cycle reported for the 
TMA-H 2 0 process"; Niskanen et al "Low-Temperature Deposition of Aluminum Oxide by 
Radical Enhanced Atomic Layer Deposition" Journal of The Electrochemical Society, page F92, 
152 (7) F90-F93; 2005). If the per cycle film thickness could be so easily modified through 
routine experimentation, as found by the Examiner, then it would have been done in order to 
achieve a growth rate of greater than one monolayer per cycle with the TMA-H2O ALD process. 
According, to Niskanen et al. this had not been accomplished (other than with the claimed 
process) as of the publication of the attached paper in 2005. 

Further, only result effective variables can be optimized. M.P.E.P. § 2144.05 II B. A 
particular parameter must first be recognized as a result-effective variable, i.e., a variable which 
achieves a recognized result, before the determination of the optimum or workable ranges of said 
variable might be characterized as routine experimentation. In re Antonie, 559 F.2d 618, 195 
USPQ 6 (CCPA 1977)(The claimed wastewater treatment device had a tank volume to contractor 
area of 0.12 gal./sq. feet. The prior art did not recognize that treatment capacity is a function of 
the tank volume to contractor ratio, and therefore the parameter optimized was not recognized in 
the in art to be a result-effective variable.). 

Per-cycle film thickness in the process of Dillon is clearly not a result effective variable. 
See Declaration of Suvi Haukka, paragraphs 5-12. Dillon is a self limiting process. The skilled 
artisan would appreciate that modifying the process conditions, such as temperature, reactants 
pulse length, reactor pressure, etc. would not be expected to deposit more than one monolayer of 
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aluminum oxide per cycle. Declaration of Suvi Haukka, paragraphs 5-12. The thickness of the 
deposited layers cannot be optimized in ALD processes because ALD is a self limiting process. 

The Examiner also found that "[a]nyone of ordinary skill in the art would recognize that 
the thickness of a deposited film, then, is a function of the time of substrate exposure to the 
precursor." (Office Action at page 3). This is incorrect because supplying a greater amount of 
TMA or water would not increase the deposition of aluminum oxide to above one monolayer per 
cycle in Dillon's ALD process. Declaration of Suvi Haukka, paragraph 10. Accordingly, 
Applicant respectfully requests withdrawal of this rejection for at least this reason. 

Further, as argued in previous responses, this point is plainly supported by Dillon because 
Dillon's reactions are explicitly self-limited. See, e.g., Dillon, at abstract ("both the (A) and (B) 
reactions were self-limiting and complete"); id., at 231 ^self-limiting surface reactions were 
observed. . ."); id. , at 238 ("spectra indicate that both reactions are complete and self-limiting"). 

Applicant again notes that Dillon does not disclose variations in the per-cycle thickness of 
a deposited layer, and certainly does not disclose variation above a full monolayer as claimed. 
Dillon's disclosed reactions are each clearly self-limited to no more than a monolayer , and Dillon 
describes them as such. Further, while Dillon does not measure the growth rate per cycle, Dillon 
acknowledges that similar reaction conditions resulted in growth of only 0.33 ML of aluminum 
oxide per cycle. ("Because the cross section of the amorphous A1 2 0 3 infrared absorbance is not 
known, the AI2O3 deposition per AB cycle can not be determined from these results. However, 
earlier work has indicated that 0.33 ML of AI2O3 is deposited per AB reaction cycle under 
similar conditions". Dillon, page 241 .) 

In conclusion, per-cycle film thickness in the process of Dillon is not a result effective 
variable. Declaration of Suvi Haukka, paragraphs 5-12. Contrary to the Examiner's findings, 
this is plainly supported by Dillon, the art of record, the attached paper by Niskanen et al., and 
the Declaration of Suvi Haukka. Accordingly, Applicant respectfully requests withdrawal of this 
rejection. 

The Combination Proposed by the Examiner fails to Make Claims 1-4 Obvious 

The prior art reference (or references when combined) must teach or suggest all of the 
claim limitations: "the need to demonstrate the presence of all claim limitations in the prior art 



-5- 



Application No.: 10/683,727 
Filing Date: October 10, 2003 



was not obviated [by KSR]", Abbott Labs. v. Sandoz, Inc., 2007 WL 1549498, *4 (N.D. 111. May 
24, 2007). Penneck fails to make up for the deficiencies of Dillon noted above. 

The Examiner again states "though the applicant argues that the process of Dillon is self- 
limiting, Dillon discloses using the same precursor as the applicant, so if the use of this precursor 
was truly self-limiting, the 'more than one monolayer' limitation in claim 1 would be improper." 
Just because two processes use the same reactant does not mean that they will achieve the same 
result. Moreover, it is not the nature of the TMA precursor in Dillon that leads to the self- 
limiting nature of the reaction but rather the deposition conditions. In Dillon, the deposition 
conditions are such that TMA adsorbs in a self-limiting manner. In contrast, in the claimed 
process, the deposition conditions are such that more than one monolayer of TMA forms on the 
substrate surface per cycle. These deposition conditions are necessarily different from those in 
Dillon. Thus, while Applicant's claimed process and Dillon's process both use TMA, the 
processes are different, and thus the same results would not be expected. The combination 
proposed by the Examiner fails to disclose "exposing the substrate in the reaction chamber to 
gaseous trimethyl aluminum (TMA), such that more than one monolayer of TMA forms on the 
substrate surface". Thus, Applicants respectfully request withdrawal of this rejection for at least 
this reason. 

Applicant points out that, under the process conditions disclosed by Dillon, including 
the particular temperatures and pressures, TMA adsorbs on the substrate in a self-limiting 
manner and will not deposit more than one monolayer per cycle, as explicitly recognized by 
Dillon itself. Applicant, on the other hand, discloses and claims formation of more than one 
monolayer of TMA on the substrate per cycle. This can be achieved by using different process 
conditions than those that are used in Dillon or typical ALD, namely those conditions that would 
cause more than one monolayer of TMA to form on the surface of the film. Because more than 
one monolayer of AI2O3 cannot be formed unless multiple monolayers of TMA are formed, the 
combination proposed by the Examiner also fails to disclose "wherein in each cycle more than 
one monolayer of AI2O3 is formed." While Dillon does not measure the growth rate per cycle, 
Dillon acknowledges that similar reaction conditions resulted in growth of only 0.33 ML of 
aluminum oxide per cycle. ("Because the cross section of the amorphous AI2O3 infrared 
absorbance is not known, the A1 2 0 3 deposition per AB cycle can not be determined from these 
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results. However, earlier work has indicated that 0.33 ML ofAl 2 0 3 is deposited per AB reaction 
cycle under similar conditions". Dillon, page 241.). Thus, Applicant requests withdrawal of 
this rejection for at least this reason. 

Claim 4 additionally recites carrying out the process of Claim 1 at room temperature. 
Dillon discloses annealing studies performed at room temperature, and Dillon performs an 
experimental non-cyclical chemisorption of TMA at 300K combined with a subsequent 
exposure at 500K, but Dillon does not disclose an ABAB reaction in which the A reaction (much 
less the entirety of the reaction) is performed at room temperature. In fact, if anything, Dillon 
implies that chemisorption of TMA at 300K is not useful in an ABAB process. See Dillon, at 
232-33 (two consecutive 5-minute exposures of alumina membrane to TMA at 300K left broad 
absorbance of O-H stretching vibrations, indicating substantially incomplete reaction); see also 
id., at Fig. 2 below (showing incomplete reaction at 300K and completion at 500K); id., at Fig. 3 
(performing sequential exposures to TMA at 500K, but not at 300K); id., at 238 ("TMA reaction 
with a hydroxylated alumina surface does not go to completion at 300K"). Nowhere does Dillon 
disclose or suggest that an exposure to TMA at 300K is possible or useful in a sequential process. 
Accordingly, Applicants respectfully request withdrawal of the rejection of Claim 4 for at least 
this reason. 
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No Reasonable Expectation of Success 

Moreover, one skilled in the art would have no reasonable expectation of success. 
Pharmastem Therapeutics v. Viacell, Inc. 491 F.3d 1342, 83 U.S.P.Q.2d 1289 (Fed. Cir. 2007) 
(after KSR, Federal Circuit finds claims non-obvious for lack of indication of reasonable 
expectation of success for asserted combination). Further, "[t]o the extent that an art is 
unpredictable, as the chemical arts often are, KSR's focus on these 'identified, predictable 
solutions' may present a difficult hurdle because potential solutions are less likely to be 
genuinely predictable." Eisai Co. Ltd. v. Dr. Reddy's Laboratories, Ltd, Nos. 2007-1397, -1398, 
slip opinion at pg 8 (Fed Cir. 2008). 

As discussed above, Dillon only discloses a self limiting process and provides no 
teaching or suggestion of how to form more than one monolayer of TMA per cycle. Thus, the 
skilled artisan would have no reasonable expectation of success for a process in which "more 
than one monolayer of TMA forms on the substrate surface" or "wherein in each cycle more than 
one monolayer of AI2O3 is formed." Accordingly, Applicant respectfully requests withdrawal of 
this rejection for at least this reason. 

No Disclaimers or Disavowals 

Although the present communication may include alterations to the application or claims, 
or characterizations of claim scope or referenced art, Applicant is not conceding in this 
application that previously pending claims are not patentable over the cited references. Rather, 
any alterations or characterizations are being made to facilitate expeditious prosecution of this 
application. Applicant reserves the right to pursue at a later date any previously pending or other 
broader or narrower claims that capture any subject matter supported by the present disclosure, 
including subject matter found to be specifically disclaimed herein or by any prior prosecution. 
Accordingly, reviewers of this or any parent, child or related prosecution history shall not 
reasonably infer that Applicant has made any disclaimers or disavowals of any subject matter 
supported by the present application. 
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Please charge any additional fees, including any fees for additional extension of time, or 
credit overpayment to Deposit Account No. 11-1410. 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 



Dated: September 29, 2009 
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By: ^ fa^ A l l/1 
David K. Buckingham 
Registration No. 60,695 
Attorney of Record 
Customer No. 20995 
(415) 954-4114 
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